A new electromechanical instrument f o r t h e i n v e s t i g a t i o n of i n t e r a c t i o n o f s u r f a c e s enabling high r e s o l u t i o n simultaneous displacement and f o r c e measurement with a n e l e c t r i c a l c e p a c i t o r a s a sensor i s used t o study viscous r e s i s t a n c e of t h i n i n t e rl a y e r s of l i q u i d medium (10" Ill aqueous NaC1) betn-een molten glass spheres.
Yhe l a s t decade was marked by a s i g n i f i c a n t p r o g r e s s i n s t u d i e s of i n t e r a c t i o n between s o l i d s u r f a c e s , mainly due t o t h e new s u r f a c e f o r c e a p p a r a t u s based on measuring of d i s t a n c e between mica s h e e t samples by m u l t i p l e beam i n t e r f e r o m e t r y [I,2].
A l t e r n a t i v e approaches were a l s o proposed, p a r t i c u l a r l y t h e one with t h e u s e of p i e z o e l e c t r i c s e n s o r [3] . It h a s been r e p o r t e d e a r l i e r [ 4 ] about t h e development of a new e x p e r i m e n t a l method of s u r f a c e f o r c e i n v e s t i g a t i o n , based on an e l e c t r i c a l c a p a c i t o r as a h i g h r e s o l u t i o n s e n s o r [5] I n t h e new i n s t r u m e n t which
i s d e s c r i b e d below t h e s e n s o r ( c a p a c i t o r ) b e i n g s e p a r a t e d from t h e samples i s s i t u a t e d o u t s i d e t h e measuring c e l l ; t h i s l e a d s
t o s i g n i f i c a n t s i m p l i f i c a t i o n o f t h e measurements and g i v e s t h e freedom of c h o i c e of samples f o r i n v e s t i g a t i o n , of c o n d i t i o n s and e x p e r i m e n t a l regimes as well as of s c o p e s of a p p l i c a t i o n .
T l i i s work p r e s e n t s t h e r e s u l t s of i n v e s t i g a t i o n o f . hydrodynamic e f f e c t s a r i s i n g on t h e approach and on t h e removal o f m o l t e n s i l i c a glass s p h e r e s i n e l e c t r o l y t e s o l u t i o n , i n t h e c o n d i t i o n s under w i t c h s t a t i c i n t e r a c t i o n of s u r f a c e s i s n e g l i g i b l e , The i n s t r u m e n t i s shown s c h e m a t i c a l l y i n f i g . 1 . One of t h e samples 2 i s p o s i t i o n e d with t h e h e l p of micro d r i v e u n i t 4 w i t h r e s p e c t t o t h e o t h e r one I, which i s i n s t a l l e d a t t h e b i c a n t i l e v e r s p r i n g 3 ( s p r i n g s t i f f n e s s k = I0 2 N/m>. M a g n e t o e l e c t r i c a l system (6,?> e n a b l e s t o a p p l y e x t e r n a l f o r c e t o sample I 161 . %'or t h e regime of t h e v a r i a t i o n of t h i s l o a d i n g f o r c e i n t i m e a t a g i v e n speed d: t h e e q u a t i o n of b a l l a n c e of t h e f o r c e s i s g i v e n ' b y
where displacement A z of sample I i s measured u s i n g e l e c t r i c a l c a p a c i t o r 5, t h e p l a t e s o f which (one of t h e p l a t e s c o n s t i t u t e s p a r t of t h e s p r i n g 3 c o n s t r u c t i o n ) a r e s e p a r a t e d by a i r gap. E l -e c t r i c a l s i g n a l s t a k e n f r o m t h e c a p a c i t o r and tlie magnetoelect r i c a l system p a s s through t h e e l e c t r o n i c u n i t and f i n a l l y come t o t h e r e c o r d e r producing f o r c e o f i n t e r a c t i o n o f samples, f , a g a i n s t t h e displacement , A z, p l o t s . C a l i b r a t i o n was done i n t h e o r d i n a r y way u s i n g microscope, weights and q u a r t z f i l a m e n t (def ormat i o n o f a l l p a r t s o f tlie d e v i c e o t h e r t h e n dynamometric s p r i n g a r e i n c l u d e d i n t h e c a l i b r a t i o n though c o n t r i b u t e l e s s t h a n I?;). f i s t h e f o r c e of i n t e r a c t i o n of t h e samples. The S f f e c t i v e mass of tlie s p r i n g c a r r y i n g sample I was i n t h e range o f s e v e r a l f r a c t i o n s of gram. The i n s t r u m e n t i s p r o t e c t e d from t h e c o n v e c t i v e motion of a i r i n t h e room by a box and i s 2'C), displacement and f o r c e a m p l i t u d e s o f tlie r e s i d u a l S p h e r i c a l g l a s s samples about 7 inrii i n d i a m e t e r were molted a t t h e ends of s i l i c a glass t u b e s immediately b e f o r e i n s t a l l a t i o n i n t h e i n s t r u m e n t . The whole p r e p a r a t i o n o f t h e experiment Irom m e l t i n g o f t h e sample t o .the beginning o f t h e measurements occupied s e v e r a l miiiutes. 
i d i s t i l l e d w a t e r e x p o n e n t i a l I y decaying w i t h t h e d i s t a n c e e l e c L r i c a l double layer r e p u l s i o i i (accordiize: t o t h e

DLVO) i s seen, i n P u l l agreement w i t h the r e p o r t e d d a t a € o r t h e g l a s s [8]
and q u a r t z [ 9 ] . The a d d i t i o n o f e l e c t r o l y t e (IO'llvI NaCL) removes t h e r e p u l s i o n and e n a b l e s immediate observ a t i o n o f hydrodynamic ( v i s c o u s ) I o r c e s , which a r e s i g n i f i c a n t a t s u f f i c i e n t l y liigli e x t e r n a l f o r c e l o a d i n g speeds. 
The r e s u l t s 01 measurements i n s a l t s o l u t i o n a r e shown i n f i g . 2 . ( a , b , c ) fixperimental c u r v e s are u s u a l l y r e p r o d u c i b l e t o w i t h i n t h e lirni-ts determined by t h e n o i s e . A t low l o a d i n g s p e e d s ( q u a s i s t a t i c regime) small a t t r a c t i o n ( f ( 0 ) i s observed a t d i s t a n c e s o f t h e o r d e r of a few nm ( f i g . 2 , a ) i n d i c a t i v e of
h e d e p t h o f t h e rniiiiinum a t s u f f i c i e n k l y h i & d exceeds by many t i m e s t h e d e p t h o f t h e miniriium observed u n d e r q u a s i s t a t i c c o n d i t i o n s . Viscous f o r c e on s e p a r a t i o n of t h e s u r f a c e s i s independent on t h e p r e -h i s i o r y , i . e . on t h e magnitude and d u r a t i o n of a c t i o n of t h e p r e l i m i n a r y p r e s s i n g i o r c e .
The f o r c e of i n t e r a c t i o n between two s p h e r i c a l ( g e o m e t r i c a l ) s u r f a c e s h a v i n g r a d i u s H , r e s u l t i n g from t h e v i s c o u s r e s i s t a n c e
of an i n t e r l a y e r h a v i n g t h i c k n e s s 
It follows f r o m t h e comparison of t h e data i n f i g s . 2,c and 2 , d t h a t t h e experimental curves f o r b o t h approach and s e p a r a t i o n of s u r f a c e s coincide ( w i t h i n t h e accuracy OP the measurements)
with t h e t h e o r e t i c a l ones corresponding t o continuous medium approximation and b u l k v i s c o s i t y of water. This g i v e s a f u r t h e r support of t h e conclusions done e a r l i e r i n [9,Id according t o which water i n i n t e r l a y e r s as t h i n as a few nm r e t a i n s i t s bulk value of v i s c o s i t y . A t lower thicknesses ( a few molecular l a y e r s ) continuous medium approxiina-lion i s d e f i n i t e l y unapplicable. For d e t a i l e d a n a l y s i s of t h e behevioun of such i n t e r l a y e r s molecular s t r u c t u r e of the medium a s well as surface s t r u c t u r e , e l a s t i c i t y o f t h e samples and o t h e r f a c t o r s shoucl be taken i n t o account.
Additional experiments a r e necessary t o be done a t higher d i s t a n c e r e s o l u t i o n (on reduction of t h e noise this i s q u i e t p o s s i b l e w i t h t h e use of t h e c a p a c i t o r method). It should be noted, however, t h a t a t any displacement ( A z ) r e s o l u t i o n t h e question about t h e "absolute" d i s t a n c e 
